Abstract. Admissible fiber product preserving bundle functors F on F M m are defined. For every admissible fiber product preserving bundle functor F on F M m all natural operators B : T proj|F M m,n → T F lifting projectable vector fields to F are classified.
Introduction. In [4] , the authors classified all fiber product preserving bundle functors F : FM m → FM from the category FM m of fibered manifolds with m-dimensional bases and fiber preserving maps with local diffeomorphisms as base maps into the category FM of fibered manifolds and fibered maps. All such functors of order r are in bijection with triples (A, H, t), where A is a Weil algebra of order r, H is a group homomorphism from the rth jet group G Another example of an admissible fiber product preserving bundle functor is the non-holonomic r-jet prolongation bundle functor J r : FM m → FM in the sense of C. Ehresmann [1] . All extensions of J r and J r in the sense of I. Kolář [2] are also admissible.
Let FM m,n ⊂ FM m be the subcategory of all fibered manifolds with mdimensional basis and n-dimensional fibers and local FM m -isomorphisms. In [5] In the present paper we generalize the above results to a (large) class of admissible fiber product preserving bundle functors on FM m . The main result of this paper is that for an admissible fiber product preserving bundle functor
T F is of the form
for some λ ∈ R and D ∈ Lie(Aut(A, H, t)), where F is the flow operator of F . For F = J r and F = V A we recover the above-mentioned results of [5] , [3] .
We also present a conterexample showing that the assumption of admissibility of F is essential.
All manifolds are assumed to be without boundary, finite-dimensional and smooth, i.e. of class C ∞ . Maps between manifolds are assumed to be smooth.
1. Fiber product preserving bundle functors. Suppose F : FM m → FM is a bundle functor. We say that F is fiber product preserving if
The most important example of a fiber product preserving bundle functor F on FM m is the r-jet prolongation functor J A complete description of the fiber product preserving bundle functors on FM m has been given in [4] . We will recall it in Sections 2, 3 and 4.
Fiber product preserving bundle functors and induced triples.
Suppose F is a fiber product preserving bundle functor on FM m of finite order r. The functor F induces both a product preserving bundle functor G F on the category Mf of manifolds by
for every manifold N and every smooth map f : N → P , and a group homomorphism H ) 0 is the r-jet group. By the general theory of product preserving bundle functors on Mf (see [3] ), we obtain a Weil algebra A
and a group homomorphism H 
If F is another fiber product preserving bundle functor on FM m of order r and η : F → F is a natural transformation, then we have a morphism σ
3. Triples and induced fiber product preserving bundle functors. Conversely, suppose we have a triple (A, H, t), where A is a Weil algebra of order r, H is a group homomorphism from G : FM m → FM of order r.
If (A, H, t) is another triple of order r and σ : (A, H, t) → (A, H, t) is a morphism of triples then we have a natural transformation η
, where η
Classification of fiber product preserving bundle functors.
The main result of [4] is the following classification theorem.
Theorem 1 ([4]). (i) Every fiber product preserving bundle functor F on FM m is of some finite order r.
( 
The Lie algebra of Aut(A, H, t). Consider a triple (A, H, t), where
A is a Weil algebra of order r, H is a group homomorphism from G 
Proof. By [3] , Lie(Aut(A)) = Der(A). Clearly, σ ∈ Aut(A, H, t) iff σ ∈ Aut(A) and σ • t = t and H(ξ) 
Thus η is uniquely determined by the restriction and corestriction η :
. . , a n )) for a 1 , . . . , a n ∈ A. By the invariance of η with respect to the FM m,n -morphisms (
. . , τ n ∈ R + we get the homogeneity conditions 1 a 1 , . . . , τ n a n ) for j = 1, . . . , n and any a 1 , . . . , a n ∈ A and any τ 1 , . . . , τ n ∈ R + . This type of homogeneity implies that η j depends linearly on a j by the homogeneous function theorem [3] .
Using permutations of fibered coordinates we deduce that η = σ ×. . .×σ
We prove that σ ∈ Morph(A, H, t).
Step 1. σ is an algebra homomorphism.
We know that σ is R-linear. Using the invariance of η with respect to the local FM m,n -morphism (
Using the invariance of η with respect to the FM m,n -map (x 1 , . . . , x m , y 1 + 1, y 2 , . . . , y n ) we derive that σ(a + 1) = σ(a) + 1, i.e. σ(1) = 1. These facts show that σ is an algebra homomorphism.
Step 2. σ is G r m -equivariant. Using the invariance of η with respect to the FM m,n -maps , id A , ε) ).
Since every natural transformation of J
into itself is the identity (see [3] ), then Lie(Aut(A 8. Admissible fiber product preserving bundle functors. Suppose that F : FM m → FM is a fiber product preserving bundle functor of order r and (A, H, t) is its corresponding triple. We say that F is admissible if the following condition is satisfied: for every derivation D ∈ Der(A), 
Then from the assumption on D it follows that a In Section 11 we will exhibit a non-admissible fiber product preserving bundle functor.
The main result
Example 2 (The flow operator). In general, if E : FM m,n → FM is a bundle functor then we have the flow operator E : T proj|F M m,n T E lifting projectable vector fields to E. More precisely, if X is a projectable vector field on an FM m,n -object Y then its flow Fl A, H, t) ), where F is the flow operator.
Proof. We assume F = F (A,H,t)
. We have
is the standard FM m,n -object. The identification is given by 
where 
